Regulation of light-harvesting chlorophyll-binding protein (LHCP) mRNA accumulation during the cell cycle in Chlamydomonas reinhardi.
Light-harvesting chlorophyll a/b protein (LHCP) synthesis is highly regulated during the cell cycle in light-dark synchronized C. reinhardi cells. LHCPs are a family of cytoplasmically synthesized proteins which are imported into the chloroplast. LHCPs are derived from at least two precursor proteins (32 kd and 30 kd) that are synthesized in vitro and immunoprecipitated by antiserum against chlorophyll-protein complex II proteins. A DNA copy of the mRNA encoding a 32 kd LHCP precursor was cloned from cDNA synthesized from poly(A) RNA obtained from mid-light-phase synchronous cells. Using cloned cDNA (pHS16) as a hybridization probe, we found that a single 1.2 kb RNA complementary to pHS16 accumulates in a wave-like manner during the mid-light phase of the 12 hr light-12 hr dark cycle and correlates with the pattern of chlorophyll synthesis. Light, during the light phase in the light-dark cycle, is required for accumulation of this RNA.